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1

Which of the following figures shows an | a3 AlgS LIS pud g 4 JSEY) (e JS& )
electroscope touched to a positively

E QPR ENCIE CPNCR TRpERR
charged rod " =

Which of the following figures shows an
electroscope with a positively charged rod
brought close to it?

A | B | C | D
3

Which of the following figures correctly | ¢ ales praia JS8 Jiay 40N JWEY (e )
presents charging a neutral electroscope flma gl Jalatia Al g8 Cilda
by conduction ?

o= [ s [ rszs

‘T -T ‘Y | *

A\ £% FAY A

alile s plla (ha Uguali ¥ 1 Al 38 i ghat 518
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4
Which of the following figures correctly | ¢ dudes praua JSdy Jiay 4N JSEY) (e )
presents charging a neutral electroscope flally Jaladia (Al S ilisa
by induction?
o= o= [res [ i
T -T T
AN £ AN
5
AT = S
¢ ‘ya S diadila
both 1 and 22 i e
w2 @l o XYY |
1 negative 2 negative 1 positive 2 negative
a2 a2 sl
1 negative 2 positive 1 positive 2 positive

6

A positively charged rod is brought close to
a charged electroscope, the leaves move
apart

What is the charge on the electroscope?

LRSS LS (o A g Ay 4 gadia (Bl y B o
WO o) el ¢ g
9 Al CiLESY Aiadi £ gi L

Negative 4l

Positive 4 sa

Neutral Jalaia

Cannot be determined 4l § i3s3 (e Y

aSile s gl (pa U guali Y

Ty 38 i g 5L8
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7

A spherical conductor is on an insulating stand,
as shown in the figure below. A negatively
charged rod is brought close to the sphere but
does not touch the sphere. Which of the
following describes the resulting charge on the
sphere?

A. Positive

B. Negative

C. No net charge, but the sphere is polarized
with positive charge on the left side

D. No net charge, but the sphere is polarized
with negative charge on the left side

E. No net charge and no polarization

LU JSAN B rida ga LaS Lo Jala e (598 Juaga
S 381 e gall (1 Al Ay A gadia (Gl g S

Ao 0 (90

Uiaaal) Vsl praaa JSidy ciuat 40010 @) jlad) i
fe 98l duagall Ao

e —A

<l - B

Gy ciliadd) Juab ol (<1 g duana Liadi Jaay ¥ — C
duasall jue¥) quilad) e L gal) Lialld) (585
Gy ciliadd) Juab ol (<1 g Aiaae Lindi Jaay ¥ — D
ua gall pet) cailad) o Adlad) ddaldd) ¢ o<
Cliadll Juad aa g ¥ g ddasa A aa iV — E

If you charge an object by touching it to
another charged object, this charging
process is called charging by

b 08 (Al pand ol Gadd) ddes (B ¢ ¢y gadia

JETRY ol dual) e 51)
rubbing grounding Induction conduction

9

If you charge an object by bringing it close
to another charged object, this charging

Al a4 8 Gk 08 pud Ay e 1Y)
Caob (8 (Al sand ol (il Alee 8 ¢ ) gadia

process is called charging by ....... | essiesssssessensaes
Sty ol ¢aal) e 5310
rubbing grounding Induction conduction

alile s lla (pa U guali ¥

Ty 38 i g 5L8
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10

A charged rod was placed near an
electroscope disc, and the two sheets of the
electroscope spread apart as shown in the
opposite figure. What is the type of charge
on the rod? And how is the electroscope
charged?

LIS (e B (e Al A gadia (lw iz g
JA A LaS CiLESH 18 ) g cua 838 AL 48

el
PULASY (i A8y gha Lag S (gl Adai £ 4 La

) 2\3..,1)5 Al Aalk
Gaall 3..\.\1“
V- d.'?‘ﬂ‘ a'.‘%\’“
daall dua ga
11

A positively charged spherical conductor A is
brought close to an electrically neutral
conductor B without touching it as shown in
the figure. Conductor B is connected to a
ground wire. What type of charge is formed
on conductor B?

o A e Adady (gadia A (598 e 94 AT
A LaS daly 0 (093 Ly 48 Jalaia B AT Juca g
()l Ay Juatia B Jua gall JS&Y) (B gia ga
B Jagall Ao ¢ oST Al Aiad) g gi La

* =

Adalaia I

4 g g dallaw (55 B

12

Which of the following correctly
represents the direction of the electric
force between two negative charges?

Tl <10 5 g8l1 oLl naa JSy ey L Laa )
?(',.u.d:. Lo Cptiiand % O

- .

—&

o —

aSile s gl (pa U guali Y

4

Ty 38 i g 5L8
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13

Two-point charges of magnitude (+Q)

each are placed at opposite corners of a
square and a charge of magnitude (-q) is

placed at the third corner as shown in
the figure. Which diagram correctly
shows the direction of the resultant
force on the charge (-q)?

de (+Q) Lagha IS ok ¢)lishal liiand Caua g
W lahe ddad i g g g 10 (B CpililEia (i o) 3
(JSal Las 430G 4,40 31 A (~q)
M’Sﬂ\o@twd&%b&éi

Q
+

f(-q) Hadl) o

A
N7

14

In the following figure: What is the

Al gl 3 58 Abuania oLyl La 1 Jillal) JSid) B

direction of the resultant electric force ¢ (-q) ) o
on the charge (-q)?
» »
+ & &
ﬁ
q
alile s plla (ha Uguali ¥ 5 Al 38 i ghat 518
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Three charged spheres are
placed as shown in the figure.
Which of the following diagrams
represents the direction of the
resultant force acting on ball B?

st LaS Camida g 4 gadiia ) S ED
g clabial (e ol ¢ JS)
8 gall 5 g8l Alasa slad) Jiay
¢ B e

Fnet

Y, Fret

net

When you want to charge an
electroscope by induction using
a charged rod and you want
the charge to remain when the
rod is removed, which of the
following arrangements will
you choose?

OF (Al S HLES (aud 3y i Ladie

4 gaidia Gl )iy Gl 3y 5k

@h o bl A1) die Laid) eliy & i
?J&d}uz\,ﬁm‘ﬂl—.\:ﬁﬂ\

Bring the charged rod close to the knob, ground the
knob, remove grounding then remove the rod.

oy A (SIS o y8 pdaayli ¢ Gl (Bl oy
Ol Bladt alasl g

Bring the charged rod close to the knob, remove the
charging rod then ground the knob.

0958 a5 @ Gl Blaadt aladl goudd laadt o 2
T

Bring the charged rod close to the knob, ground the
knobsremove the rod then remove grounding.

Gl alatg UASYH ga 5B oyl ¢ s grdl) ! ou pd5
<ol anjl @ geadd

Ground the knob, bring the charged rod close to the
knob, remove the charging rod then remove
grounding.

o | At (gl Bl o o BLEST 0 )8 ey
o W13y

aSile s wlla e Ligaudi Y 6

Ty 38 i g 5L8
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17

The figure below shows two identical
charged objects (A, B) before contact.
According to the law of conservation of
charge, what is the charge of each object
after contact?

Cisadia Cliilatia (e olia) JSAY gula gy
o) Jé (BA)

sl Bdal oy gilat (ad g
*‘Wﬂ.ﬁ\meﬂ;dsmu

100e—

S50e—

A B
75.- 50,- 75, 75, 100,- 50, 0,.- 0.-
A B A B A B A B

18
What is the magnitude of the electric (B Gial) Cp Adabial) A4l g1l 3 681 faka La
force between the two charges in the ¢ Jadd)
figure?
5.0x10'°C 6.0x10-15C
Y b
l 0.4m -
aSile s gl (ha U guali ¥ 7 Ay 5 i ghab 5L
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19
Object A and object B are separated by Lluia Lagiy Jualli Lagin Jualli By A Classa
distance d. Object A has charge + q, and object pedl Jaayg 4q Aad A awadl Jaay o d

B has charge — 2q. Object A has a force of
magnitude F exerted on it by object B.

What are the magnitude and direction of the
force exerted on object B?

F L _laia 3 g8y A acal) Jili13) —2q 4aiB
IB il (8 3 J5gall 3 681 olail  ylaka Lad

F F 2F F
2 .
A pel) g Iy A el o Ty A el olaily A aeal) olaily
20
Two-point charges (+ q) and (— q) kel udilagd (— q) 3 (+ q) Olishidl Gl
have the same magnitude and the B 44l <uils 13 ¢ (12 cm) d8lia Lagin uai g
distance between them is (12 cm), if (6.0 N) Legries Alalsiall Ailion 5 g1

the electrostatic force between the
two charges is (6.0 N).
What is the value of each charge?

fliad JS )aka La

3.1uC 3.1nC 8.9 nC 8.9nC

alile s plla (ha Uiguali ¥ 8 Al 58 i ghat 518
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Two positively charged spheres, one
with three times the charge of the other.
The spheres are 16 cm apart, and the
force between them is 0.28 N. What are
the charges on the two spheres?

Ladfanf dadiy o ge dady (piigada (S
ABlua LS e, o AY) ddad Jlal 435
Lagln 5 3all 5g8lly Legudry & 16 cm

. 0.28 N  laia

SoioSl o O Adad W

22

Two balls carry charges of (—5.0uC)
and (+8. 0nC), if the electric force
between them is (3.6 X 1072N)
Calculate the distance between the two
balls?

¢« (+8.0pC) 5 (—5.0pC) Cufiind Gl S Jans
Lagin Adaliial) Al gt 5 gAY cuils 1)

(3.6 x 1072N)

¢ CiSH oy Alaldl) Alcall jla8a caal

3.2m | 6.3 m

10 m | 15m

aSile s gl (pa U guali Y

Ty 38 i g 5L8
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23

In the opposite figure: Compare the
electric force exerted by ball A on ball B
and the electric force exerted by ball B
on ball A.

: Jilial) el B

BSY g AT (A Ay gl 3 B jhaka cp o8
L A0 (A Apily gl 868N MaBag B 58 2 A
A 38 A B3 s

+3 uC +9 uC
Sphere A | + y Sphere B
I r i
Faone = — Fpona Faon = Fpona

FaonB = 3Fgona

—3FsonB = Fgona

24

Two point charges are moved initially
separated by a distance of 2cm until the
distance between them becomes 10cm.
What is the coefficient of change of the
resulting electric force?

Al A Laghny Juadli ¢ (il cptia g dly ad oy
10cm Legin Alowal) ot ¢ A 2cm Adlsa

€ ALl Ay <) 5 51 i Jalaa sale

25 5 1 1
5 25
alile s plla (ha Uguali ¥ 10 Al 38 i ghat 518
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25

Two charges have a mutual force of 90
N. If the magnitude of one of the

JIa8a 31513 L 90 N Legi Adaliiall 3 g8l oliiad
Adaliall 5 g8 ()8 Ciladal AN cptiail) gaa)

charges increases three times ,the | e Tt Lag iy
mutual force between them becomes .....
10N 30N 2.7x10°N | 8.1x10%N

26

What is the electric force between an
electron and a proton separated by a
distance of 1.0 x 10" 1°m?

ualli 559525 09 AST) (e Auils g B4Rl (A La
£1.0 X 10710m 4éluca Lagin

2.3 x 107 18N 2.3 x 107 18N 2.3 x10°8N 2.3 x10°8N
iyl 38 A iy 5 8 A 3
alile s plla (ha Uguali ¥ 11 Al 38 i ghat 518
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27

The force exerted on a particle with a
charge of 5.0x10° C by a second particle

5.0x10°C 4ady pess (o A gisall 5 531
*4 cm Alua 2y e AT s Adaud g

that is 4 cm away is 8.4x10° N. What is 8.4x10-5 N
the charge on the second particle? § A anead) (B 83 g gal) Al La
42x103C | 3.0x10° C 2.0x10° C | 6.0x105C

28

Two charged particles attract each other
with a force F. If the charges on both are

doubled, and the distance between the
charges is halved then the force

oL 3] F Alia oot 5 58 Lagry Oinds
Lagin Alaldlf ddlicall culd g opitia &l DS )ala
s fa Lagriy Adaliial) 5 gil) ()l Ciuatll

@i 16 Ma¥-A

Cilrdal dag )l 31435 -B

A. is 16 times stronger. rall da 3 -C
B. is 4 time stronger. o LS AS.D
C. is twice as strong.
D. remains the same
A B C D
aSile s gl (pa U guali Y 12 4l b i gl 518
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According to the figure, what is the
magnitude of net forceon q; ?

fqq Mi&sw\’éﬂ\jﬁah‘dﬁﬂm‘g

0.0N 4.8 x 10°°N

6.4 X 10°°N 8.6 X 10°°N

30

In the opposite figure: What is the
resultant electric force acting on ball B?

8 _sigall Aty g <l) B ghl) Aliania La ¢ Jilial) S B

!B 8.8l e
+8.5x107°C +3.1x107C +6.4x107€C
[ ——4.2 cm—————2.9cm—
78 N toward A \ 78 N toward C \ 130 N toward A \ 210 N toward C
alile s plla (ha Uguali ¥ 13 Al 38 i ghat 518
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31

In the opposite figure: What is the
resultant electric force acting on ball C?

8 _sigall Al ,g<l) B ghl) Aliana Lo ; Jilial) ) B
¢ CR Lo

+85x107°C +3.1x107°C +6.4x107°C

®

©

f—"—42cm ——— 2.9 cm —

32

Two-point charges are placed on two of the
corners of a triangle as shown. What is the
magnitude and direction of the electrostatic
force would be felt by a 6.0 unC charge placed
at the right angle?

WJSAIL La aild Clia g Sl Lkl (liiad
MQASﬂw\WMJJgﬁiSJﬁ\OQS\JJﬁﬁALA
SAAiAN Ay g 31 Mie de pa 50 6.0 nC W _laia

6.0 ncC

10 cm
2.0l

— 20 cmgﬂ

alile s mlla (pa Ugedi Y 14
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o
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Find the magnitude and direction of
electric force on the sphere A ?

A 5 (85 sl Al <l 5 58l ol 5 ) L

¢

1y
A

3.0cm

- +4.5uC

-8.21C
/ Iz

4.0cm I B

+ ) +6.0uC
C

34
Find the magnitude and direction of (B B igal) Al gl B 4l oladl g )aka L
electric force on the charge C? SCALL
+y (m)
A
030 _o0uc
—4.0 uC
C /020 +x (m)
—0.30 oB_Q_O e
alile s plla (ha Uguali ¥ 15 Al 38 i ghat 518
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Two balls each have a mass of 1.0 g and an
equal charge. One pith ball is suspended by an
insulating thread. The other is brought to 3.0
cm from the suspended ball. The suspended
ball is now hanging, with the thread forming
an angle of 30.0° with the vertical. The ball is
in equilibrium with Fg, Fg, and Fr. Calculate
each of the following:

a. Fg on the suspended ball

b. Fg

¢. the charge on the balls

&5 6Ol glucia Laaliiad g 1,0g Lagria S8 LS (5 €
GAY B8 ce el J5le Judy Laalas) gulas
30.0° & laka 4 )5 o) adeay Eumy 3.00m A8lisa
OV Al A ddlaal) 3 S Ciaal g ol A1 gaall pa
24l) 358 g Fg ddlali 3685 Fe dxila gl 5 g8l iy
Fr
1ok b Gl

Fgidniall 558 a

Fe 4l <1 3481 b

OE A ddad ¢

i\ 30.0°

|
/j Fe

@
o
o
3

aliles mlla (o Uguns ¥
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(Sl Al gsl) 3 g8l 2 2 anidl)) ale e SUY Ciuall Adslud) sl e s)

1
Which of the following figures shows an | a3 JlgS LIS pud g 4 JSEY) (e JS& )
electroscope touched to a positively
charged rod

Which of the following figures shows an (A gS LES gl g AU JWSEY) (e JSE 6]
electroscope with a positively charged rod
brought close to it?

] ©

4\t
A | B | C | D
3
Which of the following figures correctly | (o diles muaa S Jiay 40U JSEY (e (o)
presents charging a neutral electroscope S e g1l Jalatia (Al p4S iliga
by conduction ?
o [ s [ ys g rzsd
- ‘ $
» T T *
£% AN AN

alile s plla (ha Uguali ¥ 1 Al 38 i ghat 518
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4

Which of the following figures correctly
presents charging a neutral electroscope
by induction?

o Tolae g 0S8 Jhay LIGN JISEY1 Ga o
el Jataia il ¢S Cild<a

g;ﬁ-ﬁ f'}?; = —
'T 4T ‘? v
AN £% FAN

5

In the opposite figure:
What is the charge of
both 1 and 2?

D&

;dgumsmagé
€25 1 o s dindila

2

w1 Qw2 asl

1 negative 2 negative 1 positive 2 negative
a2 i a2 casml

1 negative 2 positive 1 positive 2 positive

6

A positively charged rod is brought close to
a charged electroscope, the leaves move
apart

What is the charge on the electroscope?

)

(b S CLAS (e A ga Adady A0 gandia (Bl qu RS 5
. O gl sl ) gadia
(e e— Al sl diLasl disdi g giLa

Negative 4l

Positive 454

Neutral Jaaia

Cannot be determined 4iadll £ o5 Haak (Say Y

aliles mlla (o Uguns ¥

Lty 34 il 38
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7

A spherical conductor is on an insulating stand,
as shown in the figure below. A negatively
charged rod is brought close to the sphere but
does not touch the sphere. Which of the
following describes the resulting charge on the
sphere?

A. Positive

B. Negative

C. No net charge, but the sphere is polarized
with positive charge on the left side

D. No net charge, but the sphere is polarized
with negative charge on the left side

E. No net charge and no polarization

LU JSill 8 i ga S Jle Jals o (5 98 Juaga
¢ 3 Juagall o Al Ay Al gadin (Gl a0 3
A ) ¢ 99

sl Aadl) praia JSdy ciual 4000 @) jlad) i
fe a8 Juagall

Xoasa— A
X lw—B
Gy clin &) Juad &l (81 g dase Liadi Jany ¥ — C
sall ¥l quilad) e D pall D) )53

Gy cliadl) Sl ot (€15 dlana ddadi Jaay ¥ — D
ua gall pu) cailad) e Allad) ddaldd) ¢ o<
Cliadll ol aa g ¥ s Maaa diad 22 gi¥ — F

T ) A B
C D E
8
If you charge an object by touching it to Al pual il @b o aua (A b))

another charged object, this charging
process is called charging by

ooooooooooooooooooooooooooooo

Gk (8 Al and oda (il Adee o8 ¢ () gadia

-----------------------------

JETRY o Gaal) Saa gl
rubbing grounding Induction conduction

9

If you charge an object by bringing it close
to another charged object, this charging

Al s Gad )8 Gk 08 ama Ay b 1)
Caob 08 (Al pand sl cail) Adas (8 ¢ ) sadia

process is called charging by ....... | rrneeieseesiesssssseses
JETRY oLl dual) e g1}
rubbing grounding Induction conduction
alile s plla (ha Uguali ¥ 3 Al 38 i ghat 518
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A charged rod was placed near an
electroscope disc, and the two sheets of the
electroscope spread apart as shown in the
opposite figure. What is the type of charge
on the rod? And how is the electroscope

CLES (e B (e Al A gadia (Bl iz g
JOAY) (B LaS CALASH 18 ) cup I Ly 48
)

PULASY (i A8y gl Lag T gl Adadi £ i La

charged? r _
Lt . & i - 9 &
= Cavdd) ALy yha d‘“f‘ Adad
&l Al
ra - a5l 42 5a
&l dia ga
11

A positively charged spherical conductor A is
brought close to an electrically neutral
conductor B without touching it as shown in
the figure. Conductor B is connected to a
ground wire. What type of charge is formed
on conductor B?

(o A ga Ay G gasdia A (5,98 Jo 3o 8
A LS Al 0 099 Ll S Jalaia B AT Juaiga
(ol oy Jata B Jua gall JSa) B i ga
B duagall o oS Al Aadl) £ o La

|

Adalatia FITI
L ga o) Al 85 28 > g4

12

Which of the following correctly
represents the direction of the electric
force between two negative charges?

Tl g0 5 gl o) gmna JSy Jimg L Laa o

- ™ Vva ,—E

®* - -

- -+

aliles mlla (o Uguns ¥
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Two-point charges of magnitude (+Q)

each are placed at opposite corners of a
square and a charge of magnitude (-q) is

placed at the third corner as shown in
the figure. Which diagram correctly
shows the direction of the resultant
force on the charge (-q)?

e (+Q) Lagia AS o (jlidall o)liiad Cuaun g
W lahe ddad i g g g 10 (B CpililEia (i o) 3
(JSal Las A3EN 450 30 A (-q)
M’Sﬂ\o@te&ad&%b&éi

f(-q) A fe

~
N7

14

In the following figure: What is the

il gl 3 68 Abiania oLyl La 1 Jillal) JSid) B

direction of the resultant electric force ¢ (-q) Al e
on the charge (-q)?
) )
+ & L
ﬁ
alile s plla (ha Uguali ¥ 5 Al 38 i ghat 518
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Three charged spheres are
placed as shown in the figure.
Which of the following diagrams
represents the direction of the
resultant force acting on ball B?

st LaS Camida g 4 gadiia ) S EDE
g clabaal (e sf ¢ JE
B gall 5 g8l Aliana slad) Jiay
¢ BB e

net

net

) Fret

When you want to charge an
electroscope by induction using
a charged rod and you want
the charge to remain when the
rod is removed, which of the
following arrangements will

you choose?

OF (S LIS (ad b i Ladie

A gaidia Gl alaiialy Gl 35k

@l ¢ Gl A1) e Ladl) o8y 3 g
¢ VA G g Al il 31

- . Jd 2
uéaw — (s e “rzs

—— :,le\o\sﬂ\

Bring the charged rod close to the knob, ground the
knob, remove grounding then remove the rod.

o L A3 BESI a8 )l ¢ Gemdl (Bl iy V
cOgndl) Bladi alaig 4

Bring the charged rod close to the knob, remove the
charging rod then ground the knob.

008 )l @ Gl Bt e ygoudid) (bl i pE3

«BLESY

Bring the charged rod close to the knob, ground the
knob s remove the rod then remove grounding.

el 2ladt g HLESH o 38 (ot )1 ¢ gl Blaal| i p 5

- ol AN @ Geadd

Ground the knob, bring the charged rod close to the
knob, remove the charging rod then remove
grounding.

O Pl gl ¢ gl (bl o 55 L DLESY 0 )8 50

- ol @)

aSile s mlla (e Liguads ¥ 6
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The figure below shows two identical
charged objects (A, B) before contact.
According to the law of conservation of

charge, what is the charge of each object

after contact?

wjmwwwohﬂdﬁﬂeax

el J (B:A)

(Aiail) Jdad oy gilat (b g

Vwﬂ\-\l—)eu@dsmu

100e—

S50e—

.

A B
75e- 50,- 75 75 100,- 50, 0.- 0.-
A B A B A B A B

18

What is the magnitude of the electric

(o Cpiaudd) cp Adaial) Al e sl B gRY )k La

force between the two charges in the A LAY
figure?
[1] q,, F__ k } q’ ICL« (
5.0x10°16C 6.0x10-16C =

Sl

F

-
-~

rl
T (1) (50115) (5.0x15')

(o-H*
1.69%10% N

aliles mlla (o Uguns ¥
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Object A and object B are separated by

distance d. Object A has charge + q, and object

B has charge — 2q. Object A has a force of
magnitude F exerted on it by object B.

What are the magnitude and direction of the

force exerted on object B?

Alsa Laginy Juaalli Lagsy Juali By A Olassa
puall Jangy +q dindi A aal) Jasy d
F L _)aia 3 g8y A acal) Jili13) —2q 4aiB
IB il (8 3 J5igall 3 681 olail  ylaka Lad

N|

A ) g Ty

A pal) ¢ Tamy

14, -2,
N EOE G
2F F

A ped) oladily

A ped) olaily

20

Two-point charges (+ q) and (— q)
have the same magnitude and the
distance between them is (12 cm), if
the electrostatic force between the
two charges is (6.0 N).

What is the value of each charge?

kel udilagd (— q) 3 (+ q) Olishidl Gl

B5All il 13) ¢ (12 cm) 48lesa Lagi Jualliy
(6.0 N) Lagn Aabial) 4l g ¢<t)
ediad JS )aka La

3.1 pC 3.1 nC

8.9 uC 8.9 nC

=|2cm =o-12m

}%6@)8%

j=

e

-

TN
ye 9
C?x\oq)(q)@)

O.fzz

9 <31 KIBGC =24 MC
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Two positively charged spheres, one Lat)aa diadiy 4 e ‘-\M Ofigadia 0 S
with three times the charge of the other. ddlsa o SN ams gAY ddad JUa) ABME
The spheres are 16 cm apart, and the Lagly 3 fisall Bgilly Laguary £ 16 cm
force between them is 0.28 N. What are . 0.28 N W jlaia
the charges on the two spheres? oSl G JS Al La
q C‘ =3 F - K q’l qn/
= 9 2 9q r__’_ BCLZ
4 3
O . O .. oy
f—————16 cm — 4
o-lEM Qb \6)
4=z 15x0 c .
=
Q,:B-Bxlo C = 3q-155xlo C
= $ K ‘l\qn,
E
22

Two balls carry charges of (—5.0uC) « (+8.0pC) s (j5. OMS:) i S S Jaas
and (48. 0pnC), if the electric force Lagain Adaliall Al gt 3 gil) cuils 1)
between them is (3.6 X 1072N) ) (3.6 x 1072N)
Calculate the distance between the two ¢ O SN G Adualdl) Adlasal) jlala Guua)
balls?

3.2m | 6.3 m 10 m 15m
C],—_:—B-DKDS F (q’ q”’{

|
q 3-0 X\56 N u'G)(g c>1(|5é
1= - -0 X(O0 :
2\ 3-6x|5% = Cq"ls NG - L

F:. 3 . 6 X‘ 0 s z
=? =316 ™M

alile s plla (ha Uguali ¥ 9 Al 58 gl 518
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In the opposite figure: Compare the
electric force exerted by ball A on ball B
and the electric force exerted by ball B
on ball A.

: Jilial) Jeil) B

BSY g AT (A Ay gl 3 B jhaka cp ¢ 8
L2 55 A Al gl 3681 JliBag B 38N (A A
A 38 AR5 s

+3 uC

Sphere A | +'

+9 pC

: +‘ Sphere B

r |

Faone=—Fgona

FaonB = Feona

FaonB = 3Fgona

—3FsonB = Fgona

24

Two point charges are moved initially
separated by a distance of 2cm until the
distance between them becomes 10cm.
What is the coefficient of change of the
resulting electric force?

Al A Laginy Juadli ¢ (il cptind &y ad oy
10cm Legin Alowal) ot ¢ A 2cm Adlisa

f
i

€ ALl Ay <) 5 51 i Jalaa sale

25 5 1 iy
5 25
2 2
iz2cm E A - )
— 3 = _‘_—_
6= loom R PR
alile s plla (ha Uguali ¥ 10 4l 38 gl 518
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Two charges have a mutual force of 90 SBa 31303 L 90 N Lagds Alaliial) 3 68l (liiad:
N. If the magnitude of one of the Aaial) 3 ﬂ\ Ol Cilandal A0 pia&l) gaa)
charges increases three times ,the | e T Lagia
mutual force between them becomes .....
10N | 30N 2.7x10°N | 8.1x10%N
K (39)(%) 2yq0 = 270N
2 N
= 2-Fxlo
26

What is the electric force between an
electron and a proton separated by a
distance of 1.0 X 10~ 1°m?_

ualli 555525 09 AST) (e Auils g B 481 (A La
£1.0 X 10710 4éluca Lagin

.. /
2.3 x 10718N 2.3 —18N 2.3 x10°8N 2.3 —8N
ilad 568 400N 8 il 5 48 ALEN, 8
. 4
bl
@—" —®
&£ >

l~o¥\o”lOVW

I_‘: K4 9. _ K ej—
X% l°\
- (9x161) (1€ xls ) * _ 92450 N
(l-oxj0™'%)2
alile s plla (ha Uguali ¥ 11 Al 38 i ghat 518
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The force exerted on a particle with a 5.0x107°C diady apn Ao A ghuall 3 581
charge of 5.0x10° C by a second particle 24 cm Al 2y Ao AT s A gy
that is 4 cm away is 8.4x10° N. What is 8.4x10-5N
the charge on the second particle? AU azuall 33 g gal) Aaid) La
42x103C | 3.0x10°C 2.0x10°C | 6.0x10° C

9= BonldiC K%ds

Y= 4cm =0-0tm * _

Fe g.txl6 >N 3-byjo = (Quiot) (5-0x0")(}2)
q,=1 CO‘GLDZ

2\ Tz 3-0&\6% C

28

iU 5] F Adiia i 5 58 Legs (i
Two charged particles attract each other Lagis Alaldl) ddlecal) culd g oplin ) S )aka
with a force F. If the charges on both are T g Legly Adalaiall 5 gl (8 Ciualll |
doubled, and the distance between the Ga 16 MaF-A
charges is halved then the force cilez) Ay )i 31835 -B
A. is 16 times stronger. drall a3 -C
B. is 4 time stronger. b LS A5 D
C. is twice as strong.
D. remains the same

A B C D

- KCWCH) 2k g
B i
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According to the figure, what is the € Al o dlaaall 5 ghll lala La (Sl ad g
magnitude of net forceon q; ?
0.0N 4.8 x107°N 6.4 x 107°N 8.6 X 10°N
P + 15 - ? _ f
I F?:\ ul 3]
30
In the opposite figure: What is the 3 i gall Auily g1l 3 gal) dluana La 1 Jylhal) Jo) B
. \ |
resultant electric force acting on ball B? g?\’d) B 5 e
S
+8.5x107°C +3.1x107C +6.4x107°C

@ VE,E\@—_E%B @

}-—4.2@_—»}-—2.99&—»{

78 N toward A \ 78 N toward C \ 130Ntowar(ZA \ 210 N toward C
q Uy1s Y]
Eona < —\LB—-—K % zq' 2 _F_\<Ci¥|°)<5 il )?_(2 'X‘DJ:Q\Q-EN
Le (©-029) . ]
E"sonB _ kar}\z%g _ (4xlo)(85x s )(%-\x]o): \%w_kpl
18 ©-042)®

Fﬂ{t: 2123 —124.4 =73\ /w

-
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In the opposite figure: What is the 3 _figall duily g1l 5 ghl) dlana La ; JilBal) Joil) A
. Y o
resultant electric force acting on ball C? B e
v -
+8.5x107°C 43.1x1075C +6.4x10~6C

® =",

f——42 cm ——~—29cm —

FAonc = (‘H D) (353158 )(6- ko

) - 47 N
( 0-042 +0-029)*

M:QIZB +971 = 209 I\ Cyacd

« —

32
Two-point charges are placed on two of the S s il e Ll g5 e kil s
corners of a triangle as shown. What is the Ao (2 5 yilgall AxSilinu g 41l 3 5al) ol g laka La
magnitude and direction of the electrostatic faaildll 4y 9l ) i AS g2 94 6.0 PC 1 a8a
force would be felt by a 6.0 unC charge placed .
at the right angle?

-
—b X
C‘H: 6.0 nC i F B (‘l X\Oqj (5-0 X\o )(6-0 xlo ) —324
V3= -

q (0-10)2

& -z_nzm* r _ (C{ x101) (2-axlo 6)(6 oxlo )
Y2 20 co— P 20)Z
= 2-7N

Fi 43247'-&27 ,gzéw
V22

10 cm

I~ B < h)m‘(””) 35"

= s wm Fm/ﬁ 14 Ay 34h gk 518
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Find the magnitude and direction of A B (B8 igall Auily g B 581 olatly lala La
electric force on the sphere A ? = y 3
YT s r ) § x[cﬁ) (%—2!({5 )Q—PEXIG}: 903 \\3
@ pZ -8.2uC BOYlA‘/" (O OL\') 9.
T d d +X
30):—4.00m_ . F;’ (?x\ Qq) (6 01\0 ) (L" BK,LO) ?<DN
<+ Eonﬂ < (0-03)* -
C‘? +6.0 uC A F F‘\Q_& i 208) h (.2-:1_0 _ ?:L\'\g
Bonh
B -fam’ ( _lo \ - 52°

K
34
Find the magnitude and direction of (B B Agall A3l gl 5 58l olatl g ik La
electric force on the charge C? SCAL

+y (m)

Ybx= 2 F coc®
E\d’/}(.— 2. Kq{ﬂA cose

1 (g chDQ% oXlo )@- °“°
m QO 50)
oee oo o ( 37 ]
o-4o o ( ) Fn‘d: - UJV‘T)&
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Two balls each have a mass of 1.0 g and an
equal charge. One pith ball is suspended by an
insulating thread. The other is brought to 3.0
cm from the suspended ball. The suspended
ball is now hanging, with the thread forming
an angle of 30.0° with the vertical. The ball is
in equilibrium with Fg, Fg, and Fr. Calculate
each of the following:

a. Fg on the suspended ball

Fad=)

A3 (O gt Laaliindi 5 1,0 Lagie SIS ALS (5 S
SAY B8 e caelad Jle il Laafas) galas
3000MJ‘mMJ\JM\MM30cmMM
Mhuﬁuh.d‘o)ﬁ\umbuu‘j\JM\@
M‘oﬁgFg@é&\aﬁgFeAﬁm\'bﬂ\ﬁm
JFr
1oh L el

Fginiall 558 a

b Fo Fe 4k 4 55l) b

c. the charge on the balls f’ﬁ Jﬁ‘uai €
m= \33—.\000 =oc-00] |<3 ‘1.——%:‘1}
{=300M = 0.02M™ e=3°b

@ hg =

F% ~o0-00] X9-8 = q87(\0

O %6&!’\9 F

"y

@ Fe -
5.6 x1o~

C}: 2 -4 Xlgg

aliles mlla (o Uigunds ¥

/E'f Cos6=

16

r?)
Ye-5.46x(s

k 9

rl

(A x10)
(c.032)*

C

o
I;
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